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this way we can imagine any desired quantity of the gases
reacting without gain or loss of work, provided only that the
substances he put in or taken out at the same concentration as
they had in the equilibrium mixture. If we know the concentra-
tions at the equilibrium point, it is not difficult to determine
what the reaction energy would be at any other concentrations.
The              Thus we need only imagine that a substance which is
about way to react   is   brought  by an   isothermal  change   of  volume,
through ^ with the production of the maximum amount of work, to the
briun^box" concentration which it has in the equilibrium box.   We then
** * 1?eatls imagine it to be introduced into the equilibrium box, and to
mining A. react there without gain or loss of work.    The products of the
reaction are similarly and simultaneously removed from the
equilibrium box, and are brought back to the original concentra-
tion by a similar isothermal and reversible process.
The net result of this process is the same as if we had carried
out the reaction reversibly at the given temperature without any
equilibrium box and without any changes of concentration.
The maxi-      The maximum work cannot depend on the path we take in
isfode^kPassing from the initial to the final state.   If this were the case,
pendent of it would be possible, by carrying out the direct reaction in one
6 pa  '   way and the reverse reaction in another, to have some work left
over at the end, although the temperature had not changed.   And
this in spite of the fact that everything returned to its original
condition.   This statement is most significant.    But it does not
have its roots, as we might at first think, in the law of the con-
servation of energy, for we see, on closer inspection, that this work
need not necessarily have been created out of nothing.   It could
have been generated from heat which was transformed into work
at constant temperature without any other accompanying change.
Were such a process possible, it would by no means invalidate
the law of the conservation of energy.   Let us see why, in spite
of this, our experience declares it to be impossible.
The per.         For this purpose let us admit for the moment that heat can
mob^eof  ^e turne(l into work at constant temperature without   any
the second permanent change.    Such an assumption would mean that it
should be possible to invent some sort of a motor boat which
could derive its heat from the ocean, convert it into work, and
then, through the agency of friction, return it again to the
surrounding ocean.    Such a boat would be just as much a